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我们研究的基因 mdp1（magnesium-dependent phosphatase 1），是本实验室
在扫描胃癌(III 期)SDFS（Short disease-free survival）/ LDFS（Long disease-free 
survival）的病例样本的 DNA 甲基化谱中，发现的具有高度差异性的基因。
mdp1 在 SDFS 样本中高度甲基化而在 LDFS 样本中甲基化不明显。 
实验室前期已经完成对 DNA 甲基化芯片结果的验证。我们利用免疫组化
检测胃癌Ⅲ期患者在 SDFS 和 LDFS 病例组织样本各 33 例中 Mdp1 的表达，结
果显示 Mdp1 在 SDFS 组病例中低表达，而在 LDFS 组病例中高表达，与芯片




Mdp1 细胞系，研究 Mdp1 在胃癌中的功能和机制。细胞生长曲线和克隆形成实
验表明，当过表达 Mdp1 时，能抑制胃癌细胞增殖；相反，当敲除 Mdp1 时，
促进细胞增殖。通过 β-Gal 染色、TUNEL、流式细胞仪法等试验方法检测结果
显示，过表达 Mdp1 能促进细胞衰老，加速细胞凋亡。而敲除 Mdp1 对胃癌细
胞衰老凋亡影响不明显。结合流式细胞周期和免疫组化的结果（前期工作），
我们推测，mdp1 可能是一个抑癌基因，能够抑制细胞增殖，促进细胞衰老和凋


















  摘要 
2 
 
了大部分影响增殖和凋亡的信号通路，发现 Mdp1 能够明显抑制 JNK 和 Stat3
的磷酸化，我们推测，Mdp1 作为一种蛋白酪氨酸磷酸酶，在 JNK 和 STAT3 信
号通路中发挥负反馈调节的作用。目前还没有明显的证据说明 Mdp1 是直接与
























































Gastric cancer (GC) is one of the most frequently diagnosed cancers in the world 
scope. Therefore, the study of the key factors and regulatory mechanism that lead to 
GC recurrence has very important scientific significance, which can provide new 
targets for diagnosis and treatment of GC.  
This article had selected one of recurrence related genes---magnesium-dependent 
phosphatase 1 (mdp1) by scanning DNA methylation spectrum which was from SDFS 
/LDFS gastric cancer recurrence clinical tissue samples. 
 We have used methylation sequencing PCR, immunohistochemistry to verify 
chip data . Then we used IHC to detect the expression of Mdp1 in 33 cases of early 
and late GC recurrence tissue samples respectively and the result displayed that most 
of the early recurrence tissues had lower expression but higher expression in the late 
recurrence tissues. This once again indicated that the expression of Mdp1 was likely 
to be affected by DNA methylation. This suggests that mdp1 hypermethylation may 
be a poor prognostic factor. 
We studied the function and mechanism of Mdp1 in gastric cancer, using 
overexpression and knockdown of Mdp1 cell lines. Cell growth curve showed that 
higher expression of Mdp1 could inhibit GC cell proliferation, the opposite is also 
true. The results of β-Gal staining, TUNEL and flow cytometry showed that 
overexpression of Mdp1 could promote cell senescence apoptosis. The knockout 
Mdp1 cell lines had no obvious effect on senescence and apoptosis of gastric cancer 
cells. Combined with the results of flow cytometry and immunohistochemistry, we 
supposed that Mdp1 may act as a tumor suppressor. Mdp1 in the Cells is highly 
expressed under normal circumstances, and gene mdp1 promoter methylation and 
silence induced by some carcinogenic factors promote the development and 
recurrence of gastric cancer . 
On the basis of this phenotype, We have a preliminary study on the mechanism 
of Mdp1 in gastric cancer. First, the phosphatase assay result showed that the Mdp1 
was a protein tyrosine phosphatase. Cell lysate was separated by SDS-PAGE and 
blotted to a PVDF membrane and cut into strips. After blocking, the strips were 
















residual phosphotyrosine containing bands were visualized by antiphosphotyrosine 
antibody western blot. 
In addition, we detected most of the signaling pathways that affect proliferation 
and apoptosis, and found that Mdp1 significantly inhibited the phosphorylation of 
JNK and Stat3. We hypothesized that Mdp1 may be a negative feedback regulator in 
JNK and STAT3 signaling pathways. However, there is no clear evidence that Mdp1 is 
directly associated with p-JNK and p-STAT3 or through the intermediate substrate 
affect JNK and STAT3 phosphorylation. 


















































第一章 前 言 








































越来越多。H.pylori 能感染世界上近 50%的人口，已被归类为 I 型致癌物。其相
关致病因子细胞毒素相关蛋白 CagA 与胃炎、胃癌等胃疾病密切相关，它能通








层的局部肿瘤，采用手术治疗的 5 年生存率可以达到 70-90％[6]。然而，侵袭粘
膜下层的胃癌会使淋巴结转移的风险增加并且患者存活率降低，相应地，没有
任何进一步治疗的根治性胃切除术的 5 年生存率为 10-30％ [7]。同样地 , 
Dittmar.Y 等人的研究统计结果显示，从 1995 年到 2011 年观察的 923 例胃癌患
者中，有 748 位患者接受了胃癌手术切除，手术后患者生存期为 5 年和 10 年的
分别占 36%和 29%[8]。与单独手术相比，辅助放化疗（CRT）[9]、围手术期化疗
[10]和辅助化疗[11][12]等策略改善了部分局部晚期胃癌病例的总生存期（OS）。 
自 5-氟尿嘧啶 /亚叶酸钙 (5-FU/LV)联合放疗的 III 期研究（ Intergroup-










































































































图 1-1 胃癌 Correa 级联发生的顺序形态，遗传和表观遗传改变 
Fig.1-1 Sequential morphologic, genetic and epigenetic alterations in multistep gastric 
carcinogenesis. 
摘自： 
在 Lauren 分型的基础上，2014 年发表在 Nature 上的一篇文章明确提出了
新的胃癌分子分型，这项研究工作是癌症基因组图谱(TCGA)计划的一部分。该
研究的样本来自于世界各地医院从未接受过放疗或化疗的 295 名患者的新鲜冰
冻组织样本及血液样本，利用 6 种技术平台：1)array-based somatic copy number 
analysis；2) whole-exomesequencing；3) array-based DNA methylation profiling；






图 1-2 胃癌亚型的主要特征 
Fig1-2 The main features of classification of gastric cancer 
摘自：Cancer Genome Atlas Research Network.Comprehensive molecular characterrrization of gastric 




TP53 丢失/突变，以及通过 CpG 岛甲基化使肿瘤抑制基因和 microRNAs 失活
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